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December 3, 2003 

Mr. Ed Thatcher 
Vice President of Operations & Chief Engineer 
Deseret Generation & Transmission Cooperative 
10714 South Jordan Gateway 
South Jordan, Utah 84095 

Combustion Optimization and NOx Reduction Project 
Bonanza Power Plant 
B&MCD Project 34321 
Results of Mill Performance Testing 

Dear Ed: 

These test results are in regard to the recent mill performance testing 
performed by Burns & McDonnell. 

1.0 INTRODUCTION 

Burns & McDonnell performed clean air tests and isokinetic sampling at Bonanza 

Unit 1. Unit 1 is equipped with five pulverizers. Each pulverizer feeds four burners. 

Mills 2, 3 and 4 burners are located on the front wall and mills 1 and 5 burners are 

located on the rear wall. 

This report contains the results for each individual mill test. ·The results for the mill 

tests include air/fuel distribution plots, air/fuel ratio plots, fineness test data sheets, 

Rosin-Rarrunler plots and Burns & McDonnell mill test data sheets. 

• Air/Fuel Distribution Plots 

• Air-to-Fuel Ratio Plots 

• Fineness Test and Fuel Analysis Data Sheets 

• Rosin-Rammler Plots 

• BMcD Mill Test Data Sheets 
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2.0 PROCEDURE 

Burns & McDonnell arrived on site on October 15th, 2003. Testing conunenced that 

day and continued until October 17th, 2003. Each mill was isoldnetically tested 

once. 

The procedure followed for the performed isokinetic coal sampling at Bonanza Unit 

1 is as follows: 

1. For a given mill, each coal pipe was traversed with a dirty air probe to 

establish the dirty air velocity. 

2. Static pressure and temperature were measured and recorded. 

3. Dirty air velocities were used to calculate a sampling rate. 

4. Coal samples were extracted using a sampling apparatus recommended in 

ASME PTC 4.2 Section 5.4 AS1M Dl97 Section 6.2. 

5. Each extracted sample was sealed in a Ziploc bag, weighed and labeled. 

6. Sample weight data was used to calculate pipe to pipe balance. 

7. Sample bags were left for Deseret personnel to send to a lab for a method 

0197 fineness test. 

8. Fineness data was used to plot Rosin-Rammler charts. 

3.0 DISCUSSION 

3.1 ISOKINETIC SAMPLING 

Dirty air test results determine the primary airflow in each coal pipe exiting a 

pulverizer while coal is being transported. Dirty air tests are used for the 

following: 

1. The results of the dirty air test are used to determine the required 

suction velocity in the sample probe during the gram recovery test. 

This provides an isok:inetic sample extraction of the coal such that the 



f _ Bu!i1s& . I 
: :\kDonnell jl 
I ~ d.L c ! G 
I -

Mill Perfonnance Report 
December 2, 2003 
Page 3 

coal is extracted from the pipe at the same velocity at which it is 

traveling in the pipe. 

2. Dirty air tests are used to measure the total and individual coal pipe 

primary air flow. This data, in conjunction with the gram recovery 

test data, is used to determine the pulverizer air/fuel ratios, and as a 

tool for fine tuning NOx and unburned carbon losses. 

Gram recovery tests provide a method of determining pulverizer product 

fineness and balance. The following infonnation can be obtained from gram 

recovery tests when used in conjunction with dirty air testing. 

1. The coal distribution between pipes. 

2. The average and individual coal pipe air-to-fuel ratio. 

3. The coal fineness in each pipe. A weighted average fineness based 

on the coal flow in each pipe provides an indication of overall 

pulverizer performance. 

4.0RESULTS 

Each mill was isok.inectically sampled at a set fuel flow. The fuel control for the 

mill being tested was taken into manual and kept steady for the entire test. The 

primary air flows are shown in Table 1-1. 

Table 1-1 Mill Primarv .Airflow 
Pipe 1 Pipe2 Pipe3 Pipe4 Total 

Mill1 61,669 60,499 63,264 62,835 248,267 

Mill2 62,082 57,457 58 063 61 485 239,088 
MUI3 52,791 53,388 52,025 51,456 209,660 
Mill4 64,574 65 910 64,348 67 335 262 167 

MillS 64,442 64,998 61 ,752 65,131 256,323 
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The samples extracted isok.incctically from each pipe are weighed and the data is 

used to create air/fuel distribution graphs. Table 1-2, below, shows the overall 

balance of the pipes. Industry targets for these values are +/- 5% for air flow and +/-

1 0 % for fuel flow. 

Table 1-2 Mill Fuel Balance 

Pipe 1 Pipe 2 Pipe3 Pipe4 Error High % Errorlow% Total 

Mill1 26,727 37,039 26374 33,859 19.5 14.9 124,000 

Mill2 23 271 27 818 25 785 19125 15.9 20.3 96,000 

Mill3 21,017 28260 23,345 23,378 17.8 12.4 96,000 

Mlll4 30013 38 026 31150 32 811 15.2 9.1 132 000 

MillS 32,450 31,262 33242 27,046 7.2 12.8 124,000 

Air/Fuel distribution graphs show the pipe-to-pipe balance between fuel and air. 

The graphs are located in Attachment A. Air/Fuel ratio graphs are located in 

Attachment B. The graphs show individual pipe and total mill air/fuel ratios. 

The CfE test data sheets and raw coal sample analysis are located in Attachment C. 

Each sample extracted was used in a sieve analysis to measure the mill fineness. 

The data collected was plotted on Rosin-Rarnrnler graphs and is located in 

Attachment D. The Burns & McDonnell mill test data sheets located in Attachment 

E. 

5.0 DISCUSSION OF RESULTS 

The objective of the isokinetic testing has three purposes. The first purpose is to 

measure and quantify a primary air flow to detennine pipe-to pipe airflow balance 

and for use in evaluating burner geometry. The second is to measure the pipe-to­

pipe fuel balance. The third is to measure mill fineness. 
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Primary air pipe-to-pipe balance is excellent for all mills. No change in orifice 

sizing is reconunended. Test results also confirm that primary air velocity at the 

burner nozzles is very high. 

Pipe-to-pipe fuel balance is fair. AU mills are within +/-20%. The goal should be 

are +/-10%, however most utilities have found achieving this balance difficult. 

Lowering primary airflow also tends to help the fuel balance. This should be tried 

before other attempts are made to balance fuel. 

Fineness for the 5 mills does not meet industry standards. Industry standards use a 

target of 70% tluough a 200-mesh. As shown in the fineness results, all mills are 

significantly worse than 70%. This condition is also most likely due to excessive 

primary air flow. Lowering primary air flow may significantly improve fineness and 

reduce unburned carbon. 

We appreciate the opportunity to offer our services to Deseret. If you have 

any question concerning this report, please call me at (816) 822-3860. 

Sincerely, 

Andrew Burge 
Project Manager 

Attachments 

cc: Mr. Stan Gordon 
Mr. Dan Howell 
Mr. Steve Voss 
Mr. Bill Smith 



ATTACHMENT A 
Air/Fuel Distribution Plots 



Fuel and Air Pipe-to-Pipe Balance 
Average Pipe 1 Pipe2 Pipie 3 Pi::~e4 

Air I Fuel Air Fuel Air Fuel Air Fuel Air Fuel 

Mill 1 (lb/hr) 62 067 I 31,000 61,669 26,727 60,499 37,039 63,264 26,374 62,835 33,859 

j% of Average ' O,gg ,· 0.86 •0.97 ' 1.19 1.02 0.85 1'.0~ · 1.09 

Mill 2 (lb/hr) 59,772 I 24,000 62,082 23,271 57,457 27,818 58,063 25,785 61,485 19,125 

I% of Average 1.04. 0.97 0.96 I 1.16 · o.97 1.07 1.03-- 0.80 

Mill 3 (lb/hr)· I 52,415 I 24,000 52,791 21,017 53,388 28,260 52,025 23,345 51.456 I 23,378 

I% of Average \;{~14QJL.; . .0~ ·.·ne2· .' 1.1 8 ' ·0~9:,·i 0.97 0~-98'· f 0.91 

Mill4 (lb/hr) 65,542 I 33,000 64,574 30,013 65,910 38,026 I 64,348 31 '150 67,335 I 32,811 

I% of Average rw~'Q!~~~1 .'(!):9~ '~.:, 1-.IP'f ·:t 1 .15 ·11~10~'9,6:, ::. 0.9'1- ~:-.. ~ iP9~<( '0!99 

Mill S (lb/hr) 64,081 I 31 ,000 64,442 32,450 64,998 31,262 6 1,752 33,242 65,131 27,046· 

I% of Average ::..l1':0t ".: 1.05;'. _1.011' • 1.0j l( 0:96.: 1;07' !' :t:02! ~ 0.87 
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Fuel and Air Distribution 
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Fuel and Air Distribution 
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Fuel and Air Distribution 
Mill 4 • 1 0/16/03 
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Air-to-Fuel Ratio 
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Air-to-Fuel Ratio 
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ATTACHEMENT C 
Fineness Test and Fuel Analysis Data Sheets 
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NOV-25-2003 TUE 04:54 PH DESERET POWER BONANZA 

November ll, 2003 

DESERET GENERATION & TRANS. 
12500 EAST 25500 SOUTH 
VERNAL OT 8ol078 

Sample takan at X.XXXXXX 

Sample taken ·by DESERET GENERATION ~TRANS. 

Data sampled October 16, 2003 

Date received November 5, 2003 

FAX NO. 4357815816 P. 12/15 

ADDRESS ALL CORRESPONDENCE TO: 
COMMERCIAL TESllNG l ENGINEE~NG CO. 

•sas PARIS STREET, SUITE B·200 
DENVER, CO 00239 
m: (303l373--4m 
FAX: (303 :m-4791 

Sample identification by 
DBSERET GENERATION &· TRANS. 

SAMPLE ID: CTE-1 
PULV. #3 
BEGINNING TEST 
'1ST SJ\MPLE 

P.O. NO: 56796 

72-491DO 

PBox;KA;I ABALYSIS 

MAP Btu/lb 
\ HAP' Volati.la 
\ ~ V~ed C&rbon 
lb S~/DD Btu 
\ Air D1:y Losa 

· \Moisture 
"Aab 
~ VolatJ.la 
\ Pixed Carbon 

Btu/lb 
\ Sulfur 

13545 
43.98 
S6. 02 
1.11 
8.68 

14.2~ 
11.Si7 
32.6" 
41.56 

100. o'o 
I 

10051 
0.56 

prv Basis 

xxxxxx 
13.49 
38.05 
48.46 

100.00 

11718 
0.65 

lb Sul.fur/JIUD Btu 
Aa Receive4 Net Sample Wt. 

0.56 
1003.60 g 

MEMBER ~SI.tlmit!ed, 

~~&;;NEERmc~ 

Dem<ilr Lllboratory 

Commen:ial T$Siing & Ellgineering Co. Minerals SeNices • Corporm Offiet 
1919 S. Hi!111and Aw. Suite 21 DB.lombald. ll60148 '(630) ~9300 I (630) 953-9306 w.w.~.~s.com 



. NOV-25-2003 TUE 04:52 PH DESERET POWER BONANZA · 

November 11, 2003 

DESERET GENERATION & TRANS. 
12500 EAST 25500 SOUTH 
VERNAL UT 84078 

Kind of sample COAL 

Sample taken at XXXXXXX 

Sample taken by DESERET GENERATION & TRANS. 

Date •a.pled Occober 16, 2003 

Date received November 5, 2003 

FAX NO. 4357815816 P. 04/15 

AOORESS ALL OORAESPONOENCE TO: 
COMMERCIAL TESTlNG & ENGINE£RING CO. 

4665 PARIS STREET, SUCTE 8 ·200 
DENVER. CO 1102311 
m: <m> .3n-•m2 
FAX: (303) S7~-4791 

Sample identification by 
DBSERST GENERATION & TRANS. 

51\MPLB ID: CTE • 2 
PULV. #3 
2ND SAMPLE 
END TEST 
RAW COAL 

P.O. No.: 56796 

Analysis report no • 72-491171 

MAP Btu/lb 
1\ liAP Volatile 
1\ XAP J'ixecS Carbon 
l..b S02/- Btu 
' Air Dry Loas 

.P.a Receive~ 

Ill Moi-sture 
!\; Aab 
% Volatile 
!II J'btd Carbon 

lltu/lb 
's Sulfur 

13619 
44.28 
55.72 
1.22 
8.23 

13.36 
13.3(\ 
32.44 
40.ft2 

100.00 

9977 
0.61; 

XXX:X.."U( 

15 . 44 
37.44 
47 . 12 

100.00 

11:515 
0.70 

lb Sulfur/lila Btu 
As Itecaived Net Sample Wt. 

0.61 
1074.30 g 

... EMBER 
I ~~~~G & ENGINE!PIING CO. 

-
~MJ.s 

Oe!Mr labora!CMY 

Commercial Tasting & Engineeling Co. Minmb Servlca. Corpomo)Office 
1919 S. Highland Ave., Suite Zlill, Lombe~d. ll. 60148 t (6301953·9300 I (63019,53-9306 www.sgs..com 



. ' 

, ..... 

NOV-25-2003 TUE 04:53 PH DESERET POWER BONANZA 

November 11, 2003 

DSSERET GENERATION & TRANS. 
~2500 KAST 25500 SOOTH 
VIRNAL UT 84078 

Ki.od. of sample COAL 

SIUIIPle taken at XXXXXX:X 

Sample taken by DESERBT GENERATION & TRANS. 

Da~e saapled October 16 , 2003 

Dato xoceived November 5, 2003 

FAX NO. 4357815816 P. 05/15 

ADDReSS AU CORAESPOf\DENCE TO: 
COMME"CIAL TESTING & ENGINEERING CO. 

4885 PARIS STREET. SUITE B-200 
DENVEA. CO 80230 
TEL: 1303) 373-4772 
I"IJ<; (303) 37S-478 1 

Sa.ple identification by 
DESERET GENERATION & TRANS . 

SAMPLE IDr CTE-3 
PULV. #4 
BEGINNING TEST 
1ST SAMPLE 
RAW COAL 

P.O. No. : 56796 

Ana.lyeia :report n o • 

KU' Btu/lb 
\ ~ Volatila 
\ ~ P1xe4 Carbon 
lh S~/- Btu 
\ .A.t.:r Dry 1.088 

. 
As Received 

~ Moisture 
\Ash 
Ill Volatile 
't Fixed Carbon 

Btu/lb 
\ Sulfur 

13594 
44 .25 
55.75 

1 .25 
8.51 

13.98 
11. 94' 
32.8l 
41.35 

100 .00 

10085 
0.63 

pry Buit 

xxxxxx 
13 .86 
38.1~ 

u.o2 
100.00 

11710 
0.73 

lb Sulfur/- Btu 
Aa Received Net Sa.ple Wt. 

0.62 
1013 .60 g 

MEMB&R RapecGuftr ~. 
COMM!RCW.. TESTING I. ENGINI!II'IING CO. 

~~ &JJi 
Oonwr Laboratory 

Convnercial Tt~ting & Eng~ring Co. Minerals Serke£ • Coll'Of~ Office 
1919 S. H9llll\d Ave., Suhe 2108, lombard,ll60148 t (6301953·9300 I (630) 953·9306 www~.tom 
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NOV-25-2003 TUE 04:53 PH DESERET PO~ER BONANZA · 

November 11, 2003 

DBSERET OBNBRATION & TRANS . 
12500 EAST 25500 SOOTH 
VERNAL UT 8 4 078 . 

X1Dd of sample COAL 

Sample taken at XXXXXXX 

Sample taken by DBSBRET GENERATION & TRANS. 

Date aaapled OCtober 16, 2003 

Date rac•ivad November S , 2 003 

FAX NO. 4357815816 P. 06/15 

ADDRESS Al-L CORRESPONDENCE TO: 
COMMERCIAL TESnNG & ENGINEERING CO. 

4665 PARIS STREET, SUITE B-200 
DENVER. CO 10239 
TEL: (30$) fn-.4772 
!'AX: (300) ~7&1 

Sample ~dectification by 
OBSERET GENERATION & TRANS . 

SAMPLE ID: CTB-4 
POLV. #4 
END TEST 
2ND SAMPLE 
RAW COAL 

P.O. No.: 56796 

Analy•i• report no . 72-49ll.73 

MAP Btu/ll> 
\ ~ Volatile 
\ MAP rixed Carbon 
lb S02/- Btu 
\ Air Dry Loaa 

\ Moisture 
\ Atsb 
\ Volatile 
\ ll'ixed Carbon 

'Btu/lb 
\ Sulfur 

13.666 
44. .70 
ss.~o 

l. .H 
7.76 

PROX+MATI AMALXSXS 

13 . 1 0 · 
13 . 9Ei 
32.60 
t 0 . 34 

100 . 00 

9967 
0 . 67 

XX>OOCX 
16.07 
37.52 
i6 .1l 

100.00 

llt70 
0.77 

lb Sulfur/- liltu 
AJI Received Bet Sa..mple Wt. 

o.,_ Labonl10ry 

Comrnc~~;lal Testing & ~ioliMring Co. Mlnerab SINicil • Corpomi Office 

0.6? 
1040.50 g 

1919 S. Hlgnland Aw.., Suill~lDB. I.omad, ll60148 t (ll30J 953-9300 I (630!953-e306 WWN.SgS.com 



NOV-25-2003 TUE 04: 53 PH DESERET POWER BONANZA 

November 11, 2003 

OBSERET GENERATION & TRANS. 
12500 EAST 25500 SOUTH 
VERNAL trr 840?8 

JCind of sample COAL 

SaJDPle taken at XXXXXXX 

·' 

. 
Sample taken by DESERiT GENERATION & TRANS : 

Date &~led October 15, 2003 

Date received November 5, 2003 

FAX NO. 4357815816 P. 07/15 

ADDRESS AU. OORRESPONOENCE TO: 
COMMERCIAL TESTING & ENGINEERING CO. 

4665 PARIS STFI£ET, SUITE B-200 
DENVER, CO 80258 
TEL: (303) 373-4m 
FAX: (303) 373-47Q1 

Sample identifieatioo by 
OESERST GENERATION & TRANS. 

SAMPLE IO: CTE-5 
POLV. #5 
BEGINNING TEST 
13:45 Hrs. 
RAW COAL 

P .0. No. : 56796 

Analyllill report no. 72-4911.74 

' 
At Race bod Drv Balis 

' Moiature 12 . 36 xxxxx 
\ Cubon 61 . 23 69.86 

\ Hy4rogen 4 .10 4 .68 

'Hi"ogen 1.24 1.4.2 

" Sulfur 0.73 0. 83 
Ill Aah 11.74 13.40 

" Oxygen (diff) a,6o :,! ,81 
1 00.00 100.00 

~tys~. 
I COMMERCIAl TESTING ' ENGINEEAINO co. 

~ {3u11s AC:IL 

-
o.n.w Labotalory 

Comnwrclal Testing & EngiMet"in; 1:4. Mine111a s.Mcas • Cofporalt Office 
1919 S. H1ghland Avt. Suite 2106, l.ombord, l601o48 t (630)953-9300 f (530) 953-9306 www.sg.stMl 



HOV-25-2003 TUE 04:53 PM DESERET POWER BONANZA 

November 11, 2003 

OESERET GENERATION & TRANS. 
12500 EAST 25500 SOUTH 
VERNAL OT 8t 0 7 8 

Kind of aample COAL 
reported to us 

Sali!Ple taken at .X:XXXXXX 

Sample· taken by DESERET GENERATION & TRANS. 

Date •aapled October 15, 2003 

Date received November 5, 2003 

FAX NO. 4357815816 P. 08/15 

ADDRESS AU. COARESPONDI:NCE TO: 
COMMERCIAL TESTlNO .. ENCJINEE:RING CO, 

4565 PARIS S'mEIIT, SUITE B-200 
DeNVER. CO 802~9 
Ta: (SOS) S73-4n2 
FA)(: 1'03) 373-4791 

Sampla idene1fication by 
DESERiT GENERATION & TRANS. 

SAMPLE ID: CTE·S 
POl.V . 'fS 
BEGINNING TEST 
13:45 Hrs. 
RAW CC»U. 

P.O. No.: 56796 

Analysis Report No . 72-491174. 

MBMBI!R 

..NW,XSIS Of ASH 

Silicon dioxicSe 
AlumiDum oxide 

Titanium dioxide 

I.ron oxide 
Celciua orlde 

Magneeiua oxide 
Potasaium oxide 

Sodium oxj.de 

Su1fur trioxide 
Pbosphorua p4mtoxi.de 

StronU\IIIl oxide 
Berium oxJ.cSe 

Kangao••• oxide 
UndeterwliDed 

Silica Value • . 79.63 
Base:Aoid R•tio. 0.20 

T350 Teaperature • 2756 ov 

55.19 
22.45 
0.79 

i.16 
6.90 
2.76 
0.63 
0.84 

5.08 
0.46 
0.12 
0.03 
0.02 
0.27 

100.00 

Respec:t1uly iUbrm..d, 

Type of Ash • LIGNITIC 
PouliQg Index • 0.64 

Slagging Xndex ~ xxxxx 

cot.CMEACIAt. T'IST1NG ' ENGINEERING 00. 

~u~ 
O.!Mr \M)OtaiOry 

Comllll!ltlal Tes1lng & Englneari~ Co. Minelli$ Services • ~ OffiQI 
1919 S. Highland Ave., Sulte12100, lcmbatd, 11.60148 t 16301953·9300 t (630) 953·9306 lo1MW.JQ$,eom 



NOV-~5-2003 TUE 04: 53 PM DESERET POWER BONANZA . 

November 11, 2003 

D!SERET GENERATION & TRANS. 
12500 EAST 25500 SOUTH 
VERNAL trr 84078 

ICind of aaaple COAL 

Suaple taken at XXXXXXX 

Sample taken by DESERET GENERATION & TRANS. 

Date aa.plad October 15, 2003 

Date reo•ivod November 5, 2003 

Analysis report no. 

FAX NO. 4357815816 P. 09/15 

ADDRESS All CORReSPON)ENCE TO: 
COMMERCIAL TESTJII() & ENGINEERING CO. 

48&5 PARIS STREET, SUITE &.200 
DeNa~, CO 8Cl239 
TEL: (30Sl373-4m 
Ff.X: (30!) 31'3--4791 

Sa.ple identification by 
DESERET GENERATION & TRANS. 

SAMPLE ID: CTE-6 
POLV. #5 
2ND SAMP·LE 
16:45 Hrs. 
END TEST 
RAW C~ 

P.O. NO. : 56796 

72-49ll75 

tlLTPlA'l'l AJW.XSIS 

MBMISEA 

\ Moi8tur• 
\ carbon 

\ Hydrogen 
\Nitrogen 

\ sul..tur 
\ A•h 

\ Oxygen(diff) 

As: Received 

12.91 
60.43 

4.05 
1.21 
0.64 

11.64 
9.12 

1.00.00 

COIMitrclal luting & Engineering Co. Minerals Servlc.s • ·Clltpo111te' Office 

prv Dalia 

xx.xxx 
69 .39 
4.li5 
1.39 
0,73 

13.36 
lO.U 

100 . 00 

1 91~ S. Highland AWl., Suite 2108, Lombard, II. 80148 t (630) 953-Q300 f (630)953-9300 WWW.'9s.com 



ATTACHMENT D 
Rosin-Rammler Plots 
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ATTACHMENT E 
_Burns & McDonnell Mill Test Data Sheets 
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. ~.;-,~~~ ' ·mn 0 

'"'· "'·~ .: . . . . . . . . . . . 
~:i)· v~~F!?,' 'CF~ 18.979 19.371 18,912 19,790 . . . . 19,263 2.7 (1.8) 
,. Jf:· ' . L ·er&;!lf ..... -· -~~- 6.873 7,016 6.849 7. 167 6.976 2.7 v '. . . . . (1.8) 
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~Ql~llfY .. ·'• •• ' I - -~ 96.5 122.3 100.2 105.5 . . . . 106.1 15.2 (9.1 

~ROW"• ; i' ' .PPH· 3(l013 38,026 31,150 32.811 . . . . 33.000 15.2 (9.1 

·~'ff•··;_~ ROito 2.15 1.73 2.07 2.()5 2.00 7.5 (13.A) ,... .. ., .. . . . . 
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